Role of heparin in reducing skeletal muscle infarction in ischemia-reperfusion.
Heparin continues to be recommended in the clinical management of limb ischemia to prevent extension of distal vascular thrombosis and increased rates of limb loss. However, heparin may also be responsible for reduced skeletal muscle injury. Although its mechanism of action has not been fully evaluated, we have investigated the ability of heparin to minimize skeletal muscle injury associated with the ischemia-reperfusion syndrome in an in vivo canine gracilis muscle model. Our findings demonstrated a significant reduction in the amount of skeletal muscle infarction, microvascular permeability, and H+ ion accumulation cumulation after preischemic heparinization. Diffuse intravascular coagulation also has been observed in observed in this model which may be prevented or reduced by the anticoagulant properties of heparin when administered prior to ischemia. However, heparin's protective effect may be independent of its anticoagulant activity. Heparin is a polycomponent drug with non-anticoagulant properties which may serve to reduce cellular injury during ischemia and reperfusion in several different ways. Microvascular injury is decreased by the restoration of normal intimal negative charge and through the binding and resultant inactivation of histamine, bradykinin and other vasoactive amines. Heparin inhibits the complement cascade which is known to determine ischemic infarct size. Other factors of importance in determining the extent of skeletal injury include neutrophil activation, chemotaxis, enzyme release, and free oxygen radical generation, all of which are decreased or modulated by heparin. Heparin is a complex substance and much more remains to be learned about its anticoagulant and nonanticoagulant properties as well as its protective effects on skeletal muscle injury in ischemia-reperfusion syndrome.